Glutathione modulates rat and mouse hepatocyte sensitivity to tumor necrosis factor toxicity.
Tumor necrosis factor (TNF)-alpha causes much of the hepatocellular injury and cell death that follows toxin-induced liver damage. The mechanism by which toxic liver injury sensitizes hepatocytes to TNF-alpha cytotoxicity is unknown. The aim of this study was to determine the role of the antioxidant glutathione in this process. A rat hepatocyte cell line and primary hepatocytes sensitized to TNF-alpha toxicity by the addition of actinomycin D were examined for changes in glutathione levels and for the effects of glutathione depletion or supplementation on cell death. The in vivo effects of glutathione depletion were determined in mice treated with galactosamine plus lipopolysaccharide. Treatment of hepatocytes with actinomycin D and TNF-alpha induced apoptotic cell death without affecting cellular glutathione levels or production of the reactive oxygen intermediate H2O2. Glutathione depletion induced by diethyl maleic acid significantly increased TNF-alpha-induced cell death even when this agent was administered 2 hours after TNF-alpha treatment. Hepatocyte cell death was not affected by glutathione supplementation. In mice treated with galactosamine plus lipopolysaccharide, glutathione depletion increased mortality from liver injury from 32% to 72%. TNF-alpha-induced cytotoxicity in hepatocytes occurs in the absence of glutathione depletion. However, a preexisting reduction in glutathione levels can significantly increase cell death from TNF-alpha.